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ncreased Aortic Stiffness in
ypertrophic Cardiomyopathy
ifferent Methods, Same Conclusions?
e read the report by Boonyasirinant et al. (1) with great interest.
he major finding of this study was that increased aortic stiffness,
s indicated by increased magnetic resonance imaging (MRI)-
erived pulse wave velocity (PWV), is evident in hypertrophic
ardiomyopathy (HCM) patients and is more pronounced in those
ith myocardial fibrosis. The results are impressive, but we feel
hat a few additional comments are necessary.
Boonyasirinant et al. (1) used MRI-PWV analysis to quantify
ortic stiffness in their clinical study. Measurement of PWV by
ifferent tonometric, piezoelectronic, oscillometric, and MRI
ethods are widely used scientific tools. However, there is another
ay to evaluate aortic stiffness, for which 2 important variables
hould be noted: 1) the change in volume due to blood injection
nto the aorta; and 2) the pressure change caused by this volume
hange (2). Together with measurement of forearm systolic blood
ressure (SBP) and diastolic blood pressure (DBP) changes, aortic
ystolic diameter (SD) and diastolic diameter (DD) or cross-
ectional areas at different levels of aorta can be measured with
chocardiography, computed tomography, or MRI. Using these
arameters, indexes or moduli can be calculated characterizing
ortic elasticity (3). The most important parameters are listed here: t• Aortic strain  (SD – DD)/DD
• Aortic stiffness index (beta)  ln (SBP/DBP)/[(SD – DD)/
DD], where SBP and DBP are the systolic and diastolic
blood pressures, and ln is the natural logarithm
• Aortic distensibility 2 (SD – DD)/[(SBP – DBP)DD]
• Aortic elastic modulus E(p)  (SBP – DBP)/[(SD – DD)/
DD]
• Young’s circumferential static elastic modulus E(s)  E(p) 
DD/2h, where h indicates diastolic intima-media thickness
Boonyasirinant et al. (1) were the first to demonstrate alterations in
ortic distensibility in HCM. However, further investigations are
arranted to examine the previously mentioned parameters in HCM,
specially with versus without left ventricular outflow gradients.
oreover, correlations between PWV and echocardiography-derived
arameters should be confirmed in HCM as well.
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e thank Dr. O’Rourke and colleagues and Dr. Nemes and
olleagues for the interest in our study (1). A common thread is
hat each promotes alternative methods for computing aortic
tiffness to the method we chose to employ, namely pulse wave
elocity (PWV) computed by magnetic resonance imaging (MRI).
We are in agreement with Dr. Nemes and colleagues that more
ork is needed between and among these various approaches. We
lso recognize that many techniques exist to quantify aortic
tiffness, and each is subject to its own characteristic strengths and
eaknesses. Reliable quantification of PWV is dependent on
ccurate measurement of both the aortic flow (or pressure) wave at
measurement sites as well as the distance between these 2 sites.
reviously, in numerous studies, MRI has been shown as a reliable
echnique for quantifying the aortic flow wave; its longitudinal
imensional accuracy is unparalleled, although it does suffer from
relatively low temporal resolution when compared with alternate
echniques.
